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1 Introduction 



Long ago, Howe [T] proposed superspace formulations for four-dimensional M < 4, con- 
formal supergravity theories [21 El IH [S] by explicitly gauging SL(2, C) x U(A/') and iden- 
tifying appropriate constraints on the torsion of curved superspace. In the case A/" = 1, 
which had been earlier elaborated in a somewhat different but equivalent setting in [6], 
the approach of [T] was utilized [7] to provide a unified description for the known off-shell 
realizations {i.e., the old minimal, new minimal and non-minimal formulations) for A/" = 1 
Poincare supergravity and the corresponding matter couplings. In the M = 2 case, few 
applications of Howe's formulation have appeared - essentially only the demonstration in 
[H [8] of how to obtain some off-shell formulations for pure Af = 2 Poincare supergrav- 
ity by coupling the Weyl multiplet to compensating multiplets, generalizing the Af = 2 
superconformal tensor calculus [H]. No general discussion of matter couplings within the 
superspace setting of [Ij has been given. Of course, there is a simple historical explanation 
for that. Even in rigid M = 2 supersymmetry, the adequate approaches for generating 
off-shell supermultiplets and supersymmetric actions appeared only in 1984; they go un- 
der the names harmonic superspace [ini IH] and projective superspace [I2l [131 [El [IS] 111 
The relation of the approach of [1] to the harmonic superspace formulation for M = 2 
supergravity and its matter couplings [HI [11] has not been elucidated in detail, except 
for a short and incomplete discussion in [1^. 

A year ago, we developed a projective superspace formulation for 4D Af = 2 super- 
gravity and its matter couplings [2D]§I In that work, we used an alternative superspace 
formulation for Af = 2 conformal supergravity. It differs from that given in [1] in the 
following three points: (i) the structure group is identified with SL(2, C) x SU(2); (ii) the 
geometry of curved superspace is subject to the constraints introduced by Grimm [21] : 
(iii) the super- Weyl transformations are generated by a covariantly chiral but otherwise 
unconstrained superfield. In [20] , we also briefly sketched the correspondence between the 
two superspace formulations for conformal supergravity. In the present note, we explicitly 
extend the approach of [20] to the case of Howe's formulation for conformal supergravity. 

This paper is organized as follows. In section 2 we first review the formulation of [1] for 
Af = 2 conformal supergravity, and present the finite form for the corresponding super- 

^The relationship between the rigid harmonic and projective superspace formulations is spelled out in 
[18] . For a recent discussion, see also [19]. 

^The harmonic and projective superspace approaches to TV = 2 matter-coupled supergravity differ in 
(i) the structure of covariant off-shell supermultiplets used; and (ii) the locally supersymmetric action 
principle chosen. 
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Weyl transformations. Using the latter result, we demonstrate how the formulation used 
in [20] emerges from Howe's formulation upon gauge fixing the super- Weyl and local U(l) 
symmetries. In section 3 we introduce a family of covariant projective supermultiplets 
and propose a locally supersymmetric and super- Weyl invariant action principle. 

2 Conformal supergravity 

We start by reviewing the superspace formulation for M = 2 conformal supergravity 
proposed in |T]. 

2.1 Superspace geometry of conformal supergravity 

Consider a curved four- dimensional J\f = 2 superspace Ai^^^ parametrized by local 
coordinates z^^ = (x'", 6^, ^*^), where m = 0, 1, ■ ■ ■ , 3, = 1, 2, /i = 1, 2 and t = 1,2. The 
Grassmann variables 6'C and are related to each other by complex conjugation: 6i = 6^^. 
Following [T|, we choose the structure group to be SL(2, C) x 811(2)/;; x U(l)/j, and let 
Mab = —Mha, Jij = Jji and J be the corresponding Lorentz, SU(2)/j and V{1)r generators. 
Along with gauge fields for the three subgroups of the structure group, which are necessary 
to describe the multiplet of conformal supergravity, it is also useful to introduce an Abelian 
vector multiplet associated with an internal group U{l)z with generator Z such that 
[Mafc,Z] = [Jjj,Zi] = [J, Z] = 0. One can think of Z as a central charge operator. The 
central charge vector multiplet contains the graviphoton. The covariant derivatives T>a = 
{Va,Vi,Vf) = {Va,V^,'D^) have the form 

Va = Ea + ^ nA^" Mbc + Jm + i^a^ + Va'L 

= Ea + Qa"'' Mp, + Ua^"^ % + Jki + i^Ai+VA'L. (2.1) 

Here Ea = Ea^'Om is the supervielbein, with Dm = d/dz^\ ^a^'^ is the Lorentz connec- 
tion, ^a'''' and ^A are the SU(2)^ and U(1)r connections, respectively. Finally, the vector 
multiplet is described by Va- 

The Lorentz generators with vector indices {Mab) and spinor indices {Maj3 = Mp^ and 
M^^ = Mgo,) are related to each other by the standard rule: 

Mab = {(TabT^M^f, - {dabT^M^^ , = ^{a^'UMab , M.^ = - 1 (a^") . ^M,, . 
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The generators of the structure group act on the spinor covariant derivatives as followslf] 

[J,D;]=Dj,, [J,Pf] =-A", (2.2) 

while [Z, D^] = 0. Our notation and conventions coincide with those adopted in [20j and 
correspond to 



The entire gauge group is generated by local transformations of the form 

6kVa = [/C, Va], K, = K'^Vc + ^K'^^M.d + K'^^J^i + ill + rZ , (2.3) 

with the gauge parameters obeying natural reality conditions, but otherwise arbitrary. 
Given a tensor superfield U (z) , with its indices suppressed, it transforms as follows: 

5kU = K:U. (2.4) 



The covariant derivatives obey the algebra 

[Pa, Vb] = Tab'^Vc + ^i^As^'M^^ + Rab""' Jki + iRab J + Fab'^ , (2.5) 

where Tab*" is the torsion, Rab^'' i Rab and Rab'^'^ are the curvatures and Fab the vector 
multiplet field strength. To describe conformal supergravity, the torsion has to be subject 
to the following constraints pQ: 

To/" = Tj2 = , T^f = -2iS}{a')J , 

Tab = Tab = , Taaff^l = '^^ZTpai'pk ■ (2-6) 

The gauge field Va also has to obey covariant constraints to describe the vector multiplet. 
The vector multiplet constraints [23] are 

F'J^ = -2eape'm , F^^ = le'^'^e^.W , F^f = . (2.7) 

■^The (anti)symmetrization of n indices is defined to include a factor of (n!)~^. 
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The solution to the constraints is as follows: 

+2e^pe'^S^^Jki + 4F„^/-'' - 2e„^e^WZ , (2.8a) 

+8Gjrj - Ai5}Ga^'''Jki - 2{6}gJ + iGj'j)]5 , (2.8b) 
= -i^aarf^SlGp^ + iGp^h^V; 

+ ^i?4'='^M,, + Rjp'^'Jki + iRJp J + . (2.8c) 
Here the dimension-1 components of the torsion obey the symmetry properties 

S''^ = S'\ Y^p = Yp^, W^p = Wp^, G^'=G^' (2.9) 
and the reality conditions 

S"*-?' = Sij , Wa(i = , Ya/3 = Y^0 , Gi3a = G^0 , G fia"^ = G^0ij. (2.10) 

The \J{1)r charges of the complex fields are: 

J S'^ = 2S'^ , J = 2Y^p , SW^p = -2W^p , = -2W . (2.11) 

The dimension-3/2 components of the curvature appearing in fl2.8cp have the following 
explicit form: 

R4cd = -i(a,)/r4 + i(aj/T,4 - i(a,)/T,4 , (2.12a) 

+p^''V^a,Gp)^'^'^ + '^e^pS^^'vlGsa'^'^ , (2.12b) 

Raa''/3 = —l^pGaa + -^{akGl3)cJ^ + -^ajjl^k^'ya'''' ■ (2.12c) 

The right-hand side of f l2.12ap involves the dimension-3 / 2 components of the torsion which 
are expressed in terms of the dimension-1 tensors as follows: 

Tab' ^ {<yaX^rJ^ - {^a,f%ft^ , (2.13a) 

^4 = ~^P'^P + ^'^[aC^m'^i ' (2.13b) 

= - l^,i<^'^,)iS'' - '-e^^aVlGs,)"^ . (2.13c) 
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The dimension-3/2 Bianchi identities are: 

Vj^S^''^ = , v'iS'''^ = iV^^'GfSa'''^ , (2.14a) 

^aW^, = , (2.14b) 

V^Yp,^ = , Vl^S,, + V^Yf,^ = , (2.14c) 

l^iaG,),'"^ = , (2.14d) 
Vl^Gp^ = --V^Y^p + ^c^Vf^^S^^ - \eafsVm.^ - \e^pV]G^^^^ . (2.14e) 

The Bianchi identities for the vector multiplet are 

VfW = , (2.15a) 

Ql)7(ipi) + 5u j w = Qp(*p7i) + S'^^ W = J:'^, & = . (2.15b) 

Using the anti-commutation relations fl2.8ap and (I2.8bl) . the Bianchi identities f l2.14al) and 
fl2.15al) . one can check that eq. ( ]2.15bl) imphes the following relations: 

= = . (2.16) 

It should be pointed out that the vector multiplet field strength, Fat, is expressed in terms 
of the covariantly chiral scalar W and its conjugate as follows: 



■\{iYa, + Wai>){W + W) + ]^eabcd{Y'''' - W'^){W - W)) . (2.17) 



2.2 Super- Weyl transformations 

The constraints (12.61) were shown in [1] to be invariant under infinitesimal super- Weyl 
transformations generated by a real unconstrained parameter U = U. We find the finite 
form of such a transformation to be 

V'l = e''(vi + A{V^'U)M^^-A{V^kU)j''' -{ViU)s) , (2.18a) 
=e^(p^i + 4(P7f/)M^^ + 4(:D^f/)Jfc, + (P^,f/)j) , (2.18b) 
Ka = e'^(P„c. + 2i{V^kU)V'^ + 2i(P^f/)P^fc + 2{V\U)M,^ + 2{VjU)M^^ 

+ HT^^^U){vlU)Ju + '-{VlU){V^,U) j) . (2.18c) 
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These relations imply that the dimension- 1 components of the torsion transform as 



ly^^ = e^'^W^f, , (2.19a) 

Y:.^ = e2^(Fa/3 - {VlVp)^U) - A{VlU){Vp),U)) , (2.19b) 

S[, = e^^(5,, - (DjD,,)t/) +4(Pjf/)(P,,)[/)) , (2.19c) 

GL = e'^(G„<i - \[VlV^,]U - 2{VlU){'D^,U)) , (2.19d) 

G'o.^' = {g^6.'' + \[Vt PiV) • (2.19e) 

In the infinitesimal case, the above transformation laws reduce to those given in [1]. Of 
special importance for our consideration below is the fact that the right-hand side in 
f l2.19ep contains no contribution quadratic in derivatives of U . 

The super- Weyl transformation of the vector multiplet field strength is 

W' = e'^^W . (2.20) 



Using this result, one can derive the super- Weyl transformation of the descendant S 



introduced in ( 2.15b ). It is 



= e^^S,, . (2.21) 



2.3 Partial gauge fixing I 

The torsion Gaa^^ turns out to be a pure gauge degree of freedom with respect to the 
super- Weyl symmetry. This means that 

G^J^ = -^[Vl&^]U , (2.22) 

for some real scalar superfield U. The simplest way to see this is to follow Howe's 
procedure of introducing the minimal supergravity multiplet [1]. 

Suppose that the Abelian vector multiplet, which was introduced in subsection 12.11 is 
such that ly 7^ at each point of the superspace. Under the super- Weyl and local U(1)r 
transformations, the field strength changes as 

W e^^^-^^^Py . (2.23) 
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Such a combined transformation acts on according to eq. fl2.19ep . for Gaa"^ is 

neutral with respect to J. Since the transformation parameters U and L are real and 
unconstrained, it is in our power to choose the gauge 

W = 1 (2.24) 

which completely fixes the super- Weyl and local U(l)ij symmetries. What are the impli- 
cations of this gauge fixing? First of all, the condition that W is covariantly chiral implies 
that = = -2i $f = 0, and therefore 

= $f = . (2.25) 

Since the spinor '[]{!) ^ connections vanish, the gauge condition fl2.24p and the Bianchi 
identity (l2.15bD lead to 

S'^ = S'^ . (2.26) 

Similar arguments give 

= Vl^V'^ = 2i£*^(a")^^P„iy + 4e''G^^W - 4iG^/W 

and therefore 

GJ' = , = G^, . (2.27) 

The first equation here tells us that G^0^^ vanishes upon imposing the super- Weyl + local 
U(1)r gauge condition (12.241) . Recalling the super-Weyl transformation law of G^^*-^, eq. 
(I2.19ep . we conclude that the general form for G^,^*-' is given by eq. (I2.22p . 



2.4 Partial gauge fixing II 

In the above consideration, the vector multiplet played the role of a useful technical 
tool that allowed us to prove eq. (12.220 . Since eq. (12.220 has been justified, we can 
undo the gauge condition (12.240 and return to the general case. Due to (I2.22p and the 
super-Weyl transformation (I2.19ep . we can use the super-Weyl gauge freedom to choose 

GJ' = . (2.28) 

In this gauge, let us introduce new covariant derivatives T>a defined by the rule: 

Vi = Vi, Va = Va-iGaI. (2.29) 
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Then, making use of the (anti) commutation relations fl2.8ap . fl2.8bl) and fl2.8cl) . one can 
readily check the covariant derivatives have no J-curvature, Rab = 0, and therefore the 
corresponding connection $^ is flat. We can choose $a = by applying an appropriate 
local 11(1)^^ transformation. As a result, the superspace geometry proves to reduce to the 
one used in [20] for the description of general supergravity-matter systems. This geometry 
corresponds to Grimm's curved superspace setting [2T] . 

Let us suppose that we have chosen the super- Weyl gauge condition fl2.28p and also 
fixed the local U(1)r symmetry by setting $^ = 0. Eq. fl2.28l) does not completely fix the 
super- Weyl symmetry. In accordance with f l2.19el) . the residual gauge freedom is described 
by a parameter U constrained as 

[^^i',^f]^ = 0. (2.30) 
As pointed out in [2Qj, the general solution of this equation is 

U=^{a + a), vy = 0, Ja = 0. (2.31) 

Here the parameter a is covariantly chiral but otherwise arbitrary. As follows from f l2.18al) 
and fl2.18b|) . such a super- Weyl transformation must be accompanied by the following 
compensating U( 1 ) /^-transformation 

V'^ = e'" Va e-^^^ , L = '-{a - a) (2.32) 

to preserve the gauge condition $^ = 0. The resulting transformation is 

V'l = e-^^(vi + (P^V)M^, - {V^kcr)J'') , (2.33a) 

V'^, = e^'^(p^, + {'Dia)M^^ + (P^a)Jfe,) . (2.33b) 

In the infinitesimal case, this super- Weyl transformation reduces to that given in [2D]. The 
finite super- Weyl transformations of the covariant derivatives, eqs. f l2.33al) and fl2.33bp . 
and of various components of the torsion were given in [2^ . 

It is interesting to point out analogies between the 4D Af = 2 superspace formulation 
considered with that for 5D A/" = 1 conformal supergravitjfl [27] . In the five- dimensional 
case, the super- Weyl transformations are also generated by a real unconstrained parameter 
[27] . Moreover, the corresponding superspace torsion includes a vector-isovector compo- 
nent Ca^^ = Ca^^i with the lower index being 5D vector, which can be gauged away by the 
super- Weyl transformations. This superfield is the 5D analogue of Gaa"^ . In the gauge 
Cq^^ = 0, the super- Weyl parameter obeys a constraint which is similar to fl2.30p . 

*The superconformal tensor calculus in five dimensions was developed in [251 126j . 
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3 Curved projective superspace 



Matter couplings in supergravity are described in [20] in terms of covariant projective 
supermultiplets. In this section, we first generalize the concept of covariant projective 
supermultiplets to the case of Howe's formulation for conformal supergravity, and then 
we present a locally supersymmetric and super- Weyl invariant action. 



3.1 Covariant 0{n) supermultiplets 

Consider a completely symmetric isotensor superfield ' = _p(*i - *"). For simplic- 
ity, we assume it to be neutral with respect to the central charge generator Z in fl2.ll) . 
Z _F*i - *" = 0, although this condition is not necessary for the discussion below. We require 
pii...in obey the constraintjfl 

J^U ph - in) _ f)(i pii---in) _ g _ i^-^) 



Using the anti-commutation relations fl2.8ap and fl2.8b|) . one can check that these con- 



straints are consistent provided the following conditions hold: 

(i) is neutral with respect to J, 

j^n...in^O; (3.2) 

(ii) - is scalar with respect to the Lorentz group, 

M^^ph-in ^ . (3.3) 

Thus, the transformation law (12. 4p in the case of F*^"'*" becomes 

n 

^^ph-in ^ [K^Vc + K^^Jki)F'^-"'' , K'^^JkiF'^ -'" = "^K''jF^''-^' -'" . (3.4) 

1=1 



^ Constraints of the form (|3.ip have a long history in rigid M = 2 supersymmetry. For n = 1 they define 
an on-shell hypermultiplet [28]; the supermultiplet becomes off-shell if one allows for a non- vanishing 
intrinsic central charge, ZF* ^ 0. The case n — 2 was considered in [29l[30l[T2] and corresponds to the 
off-shell M = 2 tensor multiplet [31] provided F'^ is real. The case n = 4 was briefly discussed in [30] 
in the context of superactions, and it also played a key role in the relaxed hypermultiplet construction 
[32] ■ The constraints for arbitrary n> 2 first appeared in [33] . These constraints were shown in [3H [O] 
to provide alternative off-shell formulations for the hypermultiplet if rt = 2m, with m = 2,3..., and 
pti---^2m jg chosen to be real. 
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One can associate with F'l---'" a holomorphic tensor field on CP^, F*^") («"•"), defined as 

F'^-'" , F(")(cm+) =c"F(")(m+) , cG C\{0}, (3.5) 

with G \ {0} homogeneous coordinates for CP^. 

It is useful to take the auxiliary variables to be iner1§| under the local SU(2)i{ group, 
that is [Jki, u^] = 0, for their sole role is to describe F*i in terms of the index-free object 
Then, the transformation law (13.41) can be rewritten as 

ir'^'jfc^F^") = } , (k++D^-''^^ -nK+')F^^^ , K^^ = K'' ufuf , (3.6) 

where 

:= n--^ . (3.7) 

Eq. (13.61) involves an additional complex two- vector, m~, which has to be linearly inde- 
pendent of uf , that is {u^u~^ := u^'^u~ ^ 0, and is otherwise completely arbitrary. It is 
important to note that since the uf are fixed and constant, F^'^\u'^) is not isoscalar. In 
this approach, the uf serve merely to totally symmetrize all SU(2)^ indicies. 

Without imposing the constraints (13.11) and their corollaries (13.21) and (13.31) . the above 
consideration can be naturally generalized. Namely, one can allow F^i-*" = F^^i-^") to 
carry any number of Lorentz indices and have a non- vanishing J-charge. Let F^^\u'^) be 
the homogeneous polynomial of degree n associated with _p*i - *". An operation of multi- 
plication is naturally defined in the space of such polynomials, for given two homogeneous 
polynomials F(")(m+) and F("^)(u+), their product F("+'")(m+) := F(")(u+) F(™)(m+) is a 
homogeneous polynomials of degree (n + m) . If one introduces the differential operators 
Vf := ufV\ and Vf := ufV^, then 

P+F(")(«+) = ufuf ■ ■ ■ uf , VfF'~-\u+) = ufuf ■ ■ ■ ul V^F^--^^ 

are homogeneous polynomials of degree [n + 1). Here we have used the fact that the 
auxiliary variables uf are inert under the local SU(2)ij group, [Jkuuf] = 0. 

The example of F^^^'s considered can naturally be extended to define more general 
isotwistor superfields. They are introduced similarly to the consideration given in the 



^This is similar to the approach often used in the context of higher spin field theories, see e.g. [35j . 
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appendix in [20] • The only difference from [20] is that now an isotwistor superfield may 
have a non- vanishing J-charge. 

Let us now return to the constraints (13.11) . They are equivalent to 

p+irW = = . (3.8) 

When acting on isotwistor superfields, the differential operators and V'^ obey the 
following anti-commutation relations: 

{P+ 1?+} = 45++M,^ + 4y;^ J++ , (3.9a) 
{P+ P+} = 4iG^^++M„^ - 4iG + 8G„^J++ - 2iG'„^++J , (3.9b) 

where we have defined 

J++ ■= uju+f^ , S++ := , (3.10) 

and similarly for G^^^^ . The constraints (13.81) are consistent because the integrability 
condition J^+F^"^^ = holds identically. The other integrability conditions for the con- 
straints (EJl) are: JF^") = and M^fcF^") = 0. Following [20], the superfield F^") will be 
called a covariant 0{n) supermultiplet. 

As an example of 0(n) supermultiplets, we can consider the 0(2) multiplet 

S++ = u+u+J:'^ , (3.11) 

with S*^' defined in f l27[5bl) . 

Using 0-type supermultiplets, F^") and H^"^\ one can construct covariant rational 
supermultiplets of the form 

)(u+) = ^ , ; , (3.12) 

which correspond to meromorphic tensor fields on CP^. The R^^\u~^) possesses properties 
which are completely similar to (13.61) and (13. 8p . In the rigid supersymmetric case, rational 
supermultiplets were introduced in [14j. The above superfields are examples of covariant 
projective supermultiplets we will now introduce. 

3.2 Covariant projective supermultiplets 

By definition, a covariant projective supermultiplet of weig ht n, Q(") {z, W^), is a scalar 
superfield that lives on Ai'^^^, is holomorphic on an open domain of \ {0} with respect 
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to the homogeneous coordinates uf for CP^, and is characterized by the conditions: 

(i) it obeys the covariant constraints 

P+g(") = P+g(") = ; (3.13) 

(ii) it is a homogeneous function of of degree n, that is, 

Q(")(z,cM+) = c"Q(")(z,M+) , cgC\{0}; (3.14) 

(iii) it is neutral with respect to J: 

JQ(")(2,m+) = (3.15) 

(iv) the supergravity gauge transformations act on Q*-""^ as follows: 

K^'JmQ^^^ = - , I J k^+D^-^'^^ -nK+-)Q^''^ . (3.16) 

[U+U j \ / 

Using eqs. fl3.9ap and fl3.9bl) one can see that these definitions are consistent. The integra- 
bility condition for the constraints (13.131) is J^+Q*^"-* = 0, and clearly it holds identically. 

What are admissible super- Weyl transformations of projective supermultiplets? As- 
suming that Q^^^ transforms homogeneously under the super- Weyl transformations, the 
constraints (13.131) uniquely fix its transformation law: 

= 2nf/Q(") . (3.17) 

On the space of covariant projective supermultiplets, one can introduce a generalized 
(smile) conjugation Q("'^(m+) Q («'*'), with Q*-""-* also being a covariant projective 
supermultiplet. The smile-conjugation is defined in [20]. If n is even, one can consistently 
define real supermultiplets. 

If one partially fixes the super- Weyl symmetry as in (12.281) as well as imposes the 
U(l)ij gauge condition (12.251) . the above definitions and properties reduce to those given 
in [2U]. 

3.3 Action principle 

Within the curved superspace setting under consideration, the construction of super- 
symmetric action principle is practically identical to that given in [20] . Let C~^^ be a real 
projective multiplet of weight two, with the super- Weyl transformation law 

6uC++ = 4UC++. (3.18) 
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Associated with is the following functional: 

S = ^ j{u+du+) j d^xdW^E ^^y ' = ^<Ea^') ■ (3-19) 

By construction, this functional is invariant under re-scalings uf{t) — > c{t)uf{t), for an 
arbitrary function c(t) G C \ {0}, where t denotes the evolution parameter along the 
closed integration contour. Since = and J (PFiy) = 0, S" is invariant under the 
local U(l) transformations. Using this observation, the above functional can be shown to 
be invariant under arbitrary supergravity gauge transformations, eqs. (12. 3p and (12.40 . in 
complete analogy with |20j. Since E is invariant under the super-Weyl transformations, 

5uE = , (3.20) 

the transformation laws (12.201) . (I2.2ip and (I3.18P tell us that S is super-Weyl invariant. 

In the super-Weyl and local U(1)r gauge defined by eqs. (12.281) and (I2.25p . the action 
(I3.19P reduces to that proposed in [20] . 

The locally supersymmetric and super-Weyl invariant action 03.19P is suitable to de- 
scribe the dynamics of general M = 2 supergravity-matter system including the formula- 
tions of Poincare supergravity introduced in [201 EZ] ■ particular this is true for chiral 
actions of the form 

Sc = j d^xd^eSCc + c.c. , V^Cc = 0, I = -4:Cc , SuC^ = ^UC^ , (3.21) 

with S the chiral density [U [36]. The latter follows from the fact that Sc admits the 
following representation 



S,. = — (/"(u+dn+) f d^xdW^E ^^^^^ 



2ttJ' 'J (S++)2 ' 

= —V { ((1?+)^ + 45++) ^ + [{V^f + 4^++) , (3.22) 

with V"(m+) the tropical prepotential for the vector multiplet with field strength W, see 
[20] for the definition of V{u^). 



4 Conclusion 

For many years, Howe's superspace formulation for A/" = 2 conformal supergravity [T| 
has remained a nice theoretical construction of purely academic interest. In the present 
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paper, we demonstrated that the curved superspace setting of [T] is ideally suited for the 
construction of various matter couplings as well as a superspace action. For practical cal- 
culations, however, it is useful to work in the super- Weyl and local U(l) r gauge fl2.28p and 
f l2.25p . in which the general supergravity- matter systems reduce to those presented in [20] . 
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